INTRODUCTION
The relationship of substance use with sexual risk and HIV infection among men who have sex with men (MSM) has primarily been studied in high-income countries. [1] [2] [3] [4] Findings from these studies show the importance of substance use as a risk factor. Much less is known about this relationship in MSM populations in Africa, although substance use has been found to contribute considerably to the general burden of disease in Sub-Saharan Africa. [5] [6] [7] [8] Reviews have been conducted of studies on substance use and HIV in Sub-Saharan Africa, but they have not focused on MSM. [8] [9] [10] [11] Possible reasons for why MSM research has received limited attention are the prominent role of heterosexual transmission in the Sub-Saharan HIV/AIDS epidemic, and the social stigma and criminalization of homosexual behavior. However, studies have found that MSM are at elevated risk of HIV infection even in generalized epidemics, with HIV prevalence as high as 50%. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] This article systematically reviews research on both alcohol and drug use (when combined called as substance use) among MSM in Africa, and its association with HIV risk and infection. We report on the methods used to assess substance use, summarize the findings and conclusions regarding the prevalence of substance use and the associations of substance use with sexual risk behavior and HIV infection, and discuss the implications for future HIV research and interventions for MSM.
METHODS
We performed a literature search to identify studies that addressed substance use among MSM in Africa, using the following terms "MSM" or "gay" or "homosexual" and "Africa" in MEDLINE, PsychINFO, PubMed, and Web of Science, resulting in 3817 references (Fig. 1) . To be included in the systematic review, articles had to (1) be published between January 1, 1980 and the date that the search was conducted (January 18, 2016); (2) include an available abstract; (3) report 1 or more qualitative and/or quantitative empirical studies among MSM in any part of Africa; and (4) include information on substance use. Duplicate references and references without an abstract were removed. Two independent reviewers screened titles and abstracts of the remaining references to determine whether it concerned a research study that included empirical data about MSM in Africa. If this was case, the original publication was screened for reports about alcohol or drug use. In addition, reference lists from articles were searched for additional publications that may not have been identified in the initial search. We excluded 2 studies that mentioned that substance use was assessed but did not report any findings 27, 28 and studies of samples that included MSM from both African and nonAfrican countries but did not provide data for the African sample independently. 29 In total, we identified 68 published papers, describing findings from 53 independent studies. A number of these papers were based on the same open cohort or presented findings from a subsample of the total sample described in another manuscript (see Supplemental Digital Content Table 1 , http://links.lww.com/QAI/B46).
Two independent coders extracted the following information from each selected article: how drug and alcohol use was assessed; types of drugs surveyed; prevalence of drug and alcohol use; association of drug and alcohol use with sexual risk practices, HIV prevalence/incidence, and other variables (eg, potential correlates, determinants, outcomes); and conclusions, if any, drawn about drug and alcohol use. All data extractions were in agreement.
RESULTS
The 68 studies included in this systematic review covered a range of research topics (Supplemental Digital Content Table 1 , http://links.lww.com/QAI/B46). With 2 exceptions, 30, 31 alcohol or drug use was not the primary focus of these studies. Studies included diverse MSM populations [eg, male sex workers, 32 MSM living with HIV, 33 gay, lesbian, and bisexual persons, 34 and participants in a pre-exposure prophylaxis (PrEP) trial 35 ]; a few studies exclusively surveyed substance users. 36, 37 Most studies were quantitative surveys, some included HIV testing; a few were ethnographic studies. Ethnographic methods included observations, focus group discussions, qualitative interviews, and case studies. Most studies included an assessment of substance use as such or of substance use during last sex. There was great variability in terms of how the constructs of interest were assessed (eg, number of questions, time frames, answering format). Substance use rarely was the primary focus of these studies, therefore a detailed description of the assessment of substance use was not always provided; if not reported, assessment procedures could usually be deduced from the results sections.
Alcohol Use

Assessment of Alcohol Use
Alcohol consumption was mostly assessed in terms of frequency (eg, number of days in the last week that one consumed any alcohol; and alcohol consumption in past 30 days: never, once a week or less, more than once a week) and quantities (eg, how many drinks containing alcohol one had on a typical day when drinking) ( Table 1) . Some studies used Likert-type scales; in other cases, a "yes" or "no" answer was elicited. Other questions assessed the self-identified relationship with alcohol (eg, "How often would you say you were drunk?" and "I consider myself a: teetotaler, alcohol user, alcohol abuser, alcoholic"). Five studies used validated instruments such as the Alcohol Use Disorders Identification Test (The AUDIT; 10 items) or the AUDIT-C (3 items) to screen for alcohol use-related problems. Finally, 15 independent studies did not assess alcohol as such, but asked whether sex took place under the influence of alcohol and drugs, either in general or specifically regarding a last sex event (Table 2) . In a similar vein, 1 study assessed the most commonly used substances during sex. 38 One other study asked whether men had 6 or more drinks before anal sex in the last week. 39 None of the studies assessed alcohol dependence.
Frequency and Quantity of Alcohol Use
The prevalence of alcohol use among MSM varied, ranging from 50% in South Africa 40 to 100% in Kenya 41 (no period or quantity specified) ( Table 1) . A much lower percentage of 1.4%, a clear outlier, was reported in a study Chapman et al 45 Daily drinking in preceding month (no question specified)
22% reported drinking alcohol every day in the prior month to interview. Dramé et al 46 Not specified Not specified Eaton et al 51 How often do you have a drink containing alcohol (never-more than 4 times a week)
.2-3 times a week 47.2%; ,2-3 times a week 52.8%
How many drinks containing alcohol do you have on a typical day when you are drinking (I don't drink-10 or more)
.5 49.7%; ,5 50.3%
Ehlers et al 72 Not specified 63.8% reported having 2 or more alcohol drinks per day El-Sayyed et al 42 Self-reported alcohol use (no questions/scale specified) 1.4% Geibel et al 50 No. of days per week alcohol is consumed Median: 2 d per week (IQR = 0-3) Graham et al 33 No questions specified 62.0% of MSM reported alcohol use Hakim et al 67 Frequency among MSM in Egypt. 42 Proportions did not decrease when the time period was specified as 1 month. For instance, almost two-thirds of men in a Kenyan study 43 and 82.5% in a study in Botswana 39 reported having used alcohol in that period. Using alcohol once or more than once a week in the past month was reported by 61.7% and 67.5% among men in Uganda 31 and Cote d'Ivoire. 44 Chapman et al 45 46 Qualitative interviews indicated that for some African men using alcohol is a way of coping with the stigma of being MSM, 40, 47 as has been previously suggested. 39, 48 Studies that used the AUDIT or the AUDIT-C included more information about the impact of alcohol. Based on the AUDIT, Sandfort et al 21 classified 44.4% of the men in a South African study as hazardous drinkers; Lane et al 24 reported that almost all MSM in South African rural areas in their study met AUDIT-C criteria for alcohol misuse; in Mozambique proportions of hazardous drinkers based on the AUDIT-C varied by town, ranging from 32.3% to 43.8%. 49 Among MSM in Kenya, Muraguri et al 32 estimated 22.7% of the men to be alcohol dependent. In his study among South African MSM, Lane et al 30 created 3 categories of men: irregular drinkers (men who drank alcohol less than once per week and were drunk less than once a week); regular drinkers (men who drank alcohol once a week or more and were drunk less than once a week); and regular drinkers to intoxication (men who drank alcohol once a week or more, and were drunk once a week or more), with 36.1%, 23.8%, and 40.1% of the men filling these categories, respectively.
Alcohol Use and Sexual Risk
Five quantitative studies observed associations between alcohol use and unprotected sex 30, 44, [50] [51] [52] ; only 1 study explicitly reported an absence of this relationship. 31 For example, Aho et al 44 found that the frequency of alcohol consumption in the past 30 days was associated with unprotected anal intercourse, independently of a series of other risk factors; among those who had not used alcohol in past 30 days, 52.2% had inconsistent condom use versus 70.7% among those who had used alcohol once a week or less, and 74.4% among those who used alcohol more than once a week [adjusted OR (AOR) and 95% CI: 2.05 (1.14 to 3.69) and 2.48 (1.13 to 5.44), respectively]. Geibel et al 50 found, in a study among male sex workers, that condomless sex with clients was independently associated with frequent 74 Drinking once a week or more (no time frame specified) 60% Okal et al 58 Standardized interview guide with open-ended questions N/A Okall et al 61 Whether alcohol is an HIV risk factor (qualitative interviews) N/A Polders et al 34 I consider myself a (teetotaler, alcohol user, alcohol abuse, alcoholic)
Not reported I drink alcohol (never, almost never, twice a week, or less, 3 times a week or more, every day) I get drunk (never, almost never, twice a week, or less, 3 times a week or more, every day) Sanders et al 16 Use of alcohol in preceding month 64.4% (65.6% men who have sex with men and women, 58.4% MSM only) Sandfort et al 21 AUDIT Hazardous drinkers: 44.4% Tafuma et al 39 Alcohol use in last month 82.5% Wade et al 12 Alcohol consumption during last week; dichotomized in analyses (any/none) 30 found alcohol use to be independently associated with condomless sex [AOR (95% CI) for men who reported regular drinking was 4.1 (1.4 to 12.6) and for men who reported regular drinking to intoxication 2.6 (1.0, 6.8)]; he also found alcohol use to be associated with other risk factors, including multiple partnerships, sex in a public venue, experiences of coerced sex with other men, symptoms of rectal trauma associated with anal intercourse, and sexually transmitted infection (STI) symptoms in the past 12 months. Another study found alcohol use to be associated with less communication about one's HIV status with a partner. 53 Alcohol use was also found to be associated with transactional sex 54 and sexual coercion. 30 
Alcohol Use at Specific Sexual Events
Several studies reported the occurrence of sex under the influence of alcohol (Table 2) . 17, 19, 39, [55] [56] [57] The proportions of men reporting sex under the influence of alcohol varied from 47.3% (Cape Town, South Africa) to 77.5% (Nairobi, Kenya). 17 Park et al 56 reported that 66.1% of the men had sexual intercourse after drinking alcohol in past 12 months (Cameroon); Rispel et al 19 reported that almost three-quarters (73.4%) of participants reported having sex while under the influence of alcohol. In a sample of substance-using MSM, alcohol was, after cannabis, the most frequently used substance during sex (42.6% and 65.7%, respectively). 38 One study 52 looked specifically at the use of alcohol 2 hours before sex and found an independent association with increased likelihood of anal sex without condoms; among those men who reported anal sex without condoms in the past 6 months, 80.4% used alcohol in the 2 hours before sex compared with 65.9% among men who did not report sex without condoms in the past 6 months.
Given the general availability of alcohol in places where men meet or look for sex partners or clients, sex often occurs under the influence of alcohol. 58 Alcohol might facilitate interactions; as a man in Namibia stated: "The 'straight' guys 67 Alcohol use before sex with last male partner Always: 9.5% Sometimes: 38.5% Never: 52.0% Heusser and Elkonin 71 Whether any drugs, alcohol, or both were used in a sexual context in the past 6 mo
Not reported
Kim et al 31 Drank alcohol before sex Alcohol use before sex: 47.2% Knox et al 53 Whether drugs or alcohol were used at last sexual encounter (no specific alcohol question)
41.5%
Musinguzi et al 62 Alcohol use before sex (semistructured interview) N/A Mutua et al 69 Drank alcohol before sex 47% Park et al 56 Whether sexual intercourse ever took place after consuming alcohol
66.1%
Price et al 17 Having sex while under the influence of alcohol or drugs (no specific question reported)
Sex under influence of alcohol Kilifi, Kenya: 66.5% Nairobi, Kenya: 77.5% Cape Town, South Africa: 47.3% Rebe et al 55 Sex under influence of alcohol (ever) 69% Rispel et al 19 Not specified Sex in the preceding 12 mo while under the influence of alcohol: 73.4% Sandfort et al 97 Whether drugs or alcohol were used at last sexual encounter (no specific alcohol question)
41%
Siegler et al 64 Not specified 33% mentioned having had sex while intoxicated Strömdahl et al 80 Not specified Had sex under influence of alcohol: 59.3% Tafuma et al 39 Six or more drinks before anal sex in the last week 43.1% of those who drank alcohol drunk 6 or more drinks before anal sex in the last week Tucker et al 52 Alcohol use 2 h before sex (yes/no) Not reported Van der Elst et al 57 Alcohol use before sex 47% † Williams et al 38 Most commonly used substances during sex 42.6% (second most commonly used substance during sex, after cannabis) *Only studies that reported how alcohol use in association with having sex was assessed are included. †All 72 participants where part of a PrEP trial; sample included 5 female sex workers.
. approach us only when they are drinking or are drunk. We do not sleep together in the day, mostly we sleep with each other at night. It is difficult to make them wear a condom when they are drunk" ( 59 , p. 442). A qualitative study 60 showed that alcohol is also used to reduce pain associated with being the receptive partner in anal sex ("When I am sober, I feel the sex pain. When I'm drunk I don't feel it," said one participant; p. 323), although alcohol can also make sex less controlled and rougher, and consequently also cause pain, and increase the risk of HIV transmission. MSM seemed to be aware of alcohol as a risk factor for unprotected sex, as 1 study among Kenyan MSM argued (no further details were provided). 61 In qualitative interviews, some men stated that alcohol decreased the likelihood of using condoms. 41 Many men noticed that while increasing sexual interest, alcohol use often leads to poor decisionmaking, and even men who reported frequent condom use mentioned not using them when intoxicated. 58, 62 Baral et al 63 observed that nearly half of the sample (47.8%, 110/230) reported being less likely to use condoms during sexual intercourse when drunk. Some men who reported continued risk behavior often linked it to alcohol use 47 ; as one participant in this study put it, "Most of the time we have sex without a condom it is when we are drunk" (p. 4). Excessive alcohol use has been reported to coincide with group sex, which, in turn, was found to be associated with HIV incidence in African MSM. 16 Alcohol use did not always lead to condomless sex, though. Siegler et al 64 who found that 1 in 3 men in their study who mentioned having sex while intoxicated also reported that some men succeeded in using condoms despite alcohol use; the men generally did so by using specific strategies, such as having a clear expectation of which partner would procure condoms.
Alcohol Use and HIV Infection
An association of alcohol use with HIV infection was found in 1 study, 21 but not in 8 other studies. 12, 19, 23, 24, 49, [65] [66] [67] Sandfort et al 21 found that men in South Africa who tested HIV positive in the study were more likely to be categorized as hazardous drinkers as measured by the AUDIT than HIVnegative men (54.5% versus 40.0%; AOR: 1.81; 95% CI: 1.06 to 3.07). Baral et al 68 reported that men in Swaziland who drank alcohol at least 1 day in the preceding month were not more likely to be HIV infected than other men (AOR based on weighted data: 2.18; CI 95%: 0.60 to 7.95). Hakim et al, 67 with a more sensitive measure, found that men who drank alcohol once a week or less and men who drank more than once a week were not more likely to be HIV positive compared with men who reported never using any alcohol (OR 0.89; 95% CI: 0.62 to 1.28; and OR 1.12; 95% CI: 0.82 to 1.52, respectively). Sanders et al 16 reported HIV incidence among nonalcohol users incidence as 7.6 per 100 person years (PY; 95% CI: 5.0 to 11.5) compared with 9.3 per 100 (PY; 95% CI: 6.8 to 12.5; unadjusted incidence rate ratio: 1.2; 95% CI: 0.7 to 2.1) among men who had used any alcohol in the preceding month. Rispel et al 19 who also did not find an association between alcohol use and HIV prevalence among MSM in South Africa noted that this was surprising given findings from other studies and suggested that this lack of association may be attributable to not having asked detailed questions about the participants' drinking habits and to sex under the influence of alcohol being pervasive among participants. Lane et al 23 also explained the lack of association between problem drinking and HIV status as a consequence of homogeneity of the sample in its drinking behavior (ie, 75.9% of the men classified as having problem drinking). One study found a relationship of alcohol use with STIs, but not with HIV infection: men who reported using alcohol before sex were almost 5 times more likely to test positive for STI compared with men who reported not using alcohol before sex. 31 
Alcohol Use and PrEP
In the first African PrEP-related studies, MSM mentioned alcohol as a reason for forgetting to take PrEP, whereas there was also a concern about possible interactions between alcohol and PrEP 57 ; "The drug should go well with beer," a participant explained 57 (p. 2167). The effect of alcohol on adherence to PrEP might be dependent on regimen; especially if PrEP is supposed to be taken postcoitally, alcohol use could reduce adherence. 57, 69 This is supported by findings that alcohol use was marginally associated with lower daily adherence (and not with other dosing groups). 35 Liu et al 29 did not find a relationship between reported alcohol use and presence of PrEP in the blood over time. Mugo et al 35 also reported that although qualitative findings suggest that alcohol use impacts PrEP adherence, this association was not substantiated with quantitative data.
Drug Use Assessment of Drug Use
Although 60 of the 68 articles reported drug use, a substantial number of studies (n = 14) did not describe how drug use was assessed (Supplemental Digital Content Table 2 , http://links.lww.com/QAI/B46). A few other studies reported that drug use was assessed, but did not present any findings. 12, 31 Some studies mentioned that ethnographic observations were done on substance use of MSM in social settings but did not further specify the assessment of drug use, 59 resulting in reports that drug use was "significantly prevalent." 70 Other studies varied in terms of: (1) whether drug use is asked in a general way (eg, "any drug use") or more specifically (eg, injection versus noninjection drug use); (2) the time that was reported (eg, ever, past year, past 6 months); and (3) the number of questions asked (Table 2) . In a few studies, participants were asked with an open question which drugs they had used, 38 while others referred to "illicit drugs" and "street drugs" rather than specific drugs. 69 A few studies assessed drug use in relation to sexual activity. 52, 71 Only 1 study used the Drug Abuse Screening Test (DAST-10), a validated screening test for problems related to drug use. 21 In 1 study, "drug abuse" was excluded from the survey because of the topic's sensitivity. 72 None of the studies assessed drug dependence.
Variety, Frequency, and Quantity of Drugs Used injection drug use, other times specifically excluding it (Supplemental Digital Content Table 2 , http://links.lww.com/QAI/B46). The prevalence of drug use varied by reporting period and by country, ranging from a prevalence of 7% in the past year among MSM in Nigeria 25 to 61.2% in the past 3 months among MSM in Zanzibar. 22 Using the same assessment strategy, Zahn et al 73 reported a prevalence of drug use of 2.5%, 6.8%, 8.0%, and 13.2% in South Africa, Botswana, Namibia, and Malawi, respectively.
The most commonly drug used was cannabis, with a prevalence varying from 8.2% (past 12 months) 45 to 29% (ever used) 30, 74 (Supplemental Digital Content Table 2 , http://links.lww.com/QAI/B46). Cocaine and heroin use was comparatively low: the highest prevalence was 3.1% and 2.0%, respectively, among MSM in Rwanda. 45 Opium use was reported by 1.4% MSM in Egypt. 42 The use of other specific drugs was less frequently reported; Lane et al 23 reported use of ecstasy (4.0%); Gamma Hydroxybutyrate (0.3%); methamphetamine ("tik"; 0.3%), methaqualone ("mandrax"; 1.9%), methcathinone ("cat"; 0.3%), and nyaupe (cannabis and heroin; 1.3%), suggesting that use of such drugs is rare. However, Rebe et al 55 reported that 37% of MSM patients at a health clinic in Cape Town reported ever having used crystal methamphetamine; use was much lower among black MSM compared with white and coloured/other MSM (19%, 32%, and 57%, respectively). The use of specific drugs varied within countries; Nalá et al 49 reported prevalence of cannabis use in the preceding 12 months among MSM in Mozambique ranging from 4.0% (Nampula/Nacala) to 11.8% (Maputo). Likewise, Lane et al 23 reported a prevalence of 0.4% and 8.2% of cannabis use in 2 separate South African study sites.
Williams et al 38 reported the most commonly used drugs in the past 90 days among 3475 South African, drugusing MSM; these drugs included amylbutyl nitrate, cannabis, cocaine, ecstasy, heroin, methamphetamine, methaqualone, and methcathinone; the reported prevalence varied from 2.3% (heroin) to 36.1% (cannabis); (see also Ref. 37) .
Injection drug use varied remarkably per study, partly in relation to the period of observation, as well as the study sample (Supplemental Digital Content Table 2 , http://links.lww.com/QAI/B46). Injecting drug use in the past month was reported to be 7.7% among MSM in Nigeria. 75 Prevalence of drug use in the past 3 months ranged from 1.4% for MSM in Kenya 18 to 13.9% for MSM in Tanzania. 76 The 6-month and past year range is 0.0% in Botswana 39 to 12.2% in Malawi, 77 and 0.7% in Tanzania 74 to 7.7% in Lesotho, 63 respectively. "Ever" drug injection was reported by 1 of 96 men in Vuylsteke's study in Cote d'Ivoire 78 and 2 of 1432 men in Nalá et al's study in Ghana. 49 In South Africa, a prevalence of injection drug use of 46% among HIV-positive MSM was reported (which was significantly higher than among HIVpositive men who only had sex with women) 79 and 42.3% among drug-using MSM 37 (no time frames were specified). A study among Nigerian MSM indicated the importance of assessment procedures: with audio computer-assisted self-interviewing, the reported injection drug use was 40 times higher than that in face-to-face interviews. 75 Baral et al 77 reported that almost 1 in 5 MSM were not willing to answer a question about injecting drug use.
In a qualitative study, MSM explained they use substances to feel free, to get high and get rid of inhibitions when soliciting and engaging in sexual relationships, and for seducing new individuals into sexual relationships. 70 
Drug Use and Sexual Risk
Associations between drug use and sexual risk behavior (operationalized as having had unprotected sex or number of partners) were reported in a few studies. Aho et al 44 51 who compared men who have sex with men and women with men who only had sex with women, found that drug use was associated with high-risk sex (more than 2 sex partners and unprotected sex) in the latter but not in the former group, while drug use in past 4 months did not differ between both groups (24.4% and 27.0%, respectively).
As with alcohol use, drug use was often found to be associated with other risk factors for HIV transmission. Heusser and Elkonin 71 observed that recreational drug use and drug use in sexual context were both more frequent among MSM who had experienced child sexual abuse (OR 1.85; 95% CI: 0.99 to 3.44; and OR: 3.06; 95% CI: 1.64 to 5.74), respectively]; both forms of drug use also mediated the relationship between child sexual abuse and number of sex partners. 71 Another study found injecting drug use to be associated with negative experiences including denial of housing, being afraid to seek health care, denial of health care, being blackmailed, being beaten by the police, and being afraid to walk in the community. 73 
Drug Use at Specific Sexual Events
Several studies reported engaging in sex after or while using drugs (Table 3) . Park et al 56 reported that 8.4% of the MSM ever had sexual intercourse after taking drugs. Strömdahl et al 80 reported that 31.4% of 287 MSM reported having sex under the influence of drugs. About 1 in 10 participants in Rispel et al 19 reported having sex under the influence of drugs compared with almost three-quarters of participants who reported having sex while under the influence of alcohol; sex under the influence of drugs (or alcohol) was not more prevalent among HIV-positive men compared with HIV-negative men. Among patients in a men's clinic, ever having had sex under the influence of drugs was less frequently reported by black MSM compared with white and coloured/other MSM (23%, 63%, and 69%, respectively). 55 Without further specification, Gebreyesus and Mariam 70 reported that the sexual activities that their participants engaged in were mostly accompanied by the use of drugs (including alcohol). Williams et al 38 reported that the most commonly used substances during sex in 3475 drugusing MSM were cannabis: 65.7%, methamphetamine: 12.7%, and ecstasy 7.4%; other drugs, including heroin and cocaine, were reported in relation to sex by less than 5% of the men (alcohol was reported by 42.6%). Lorway 59 reported that study participants used cocaine or dagga (cannabis) when engaging in sex work; one of his participants noted that drug use made it more difficult to engage in safer sex (see also Ref. 81) .
In a study involving drug users with various backgrounds (MSM, commercial sex workers, IDUs), Parry et al 36 reported a strong relationship between drug use and risky sexual practices, with drugs often being used before, during, and after sex, generally to augment the sexual experience (eg, crack cocaine was used to help commercial sex workers to get the energy to do their sex work). Parry et al also observed that the combination of drugs and sex seemed to be embedded in the MSM culture, where drugs seem to facilitate sexual behaviors, both physiologically and psychologically. Based on ethnographic assessments, another study 37 involving a smaller sample (N = 78) and only including drug-using MSM reported that drugs reduced inhibitions and resulted in forgetting condoms or being okay with not using them. For them, drugs also enhanced sexual experiences, and facilitated sex with strangers and having orgies. Drug use also seemed to enhance other nonsexual activities such as socializing and coping. Several MSM in this study indicated that they either exchanged sex for money to buy drugs or received drugs in exchange for sex. Injection drug-using MSM seemed to engage in a number of high-risk injecting practices, despite knowledge of HIV transmission risk through needle sharing. Similar descriptions were reported by Gebreyesus and Mariam 70 ; MSM in this study explained using substances "to feel free, to get high and get rid of inhibitions when soliciting and engaging in sexual relationships" (p. 275). Based on qualitative research, it was concluded that substance use was a strategy that MSM used to cope with mental stress resulting from sexual orientation-related bias. 39, 40, 47 Drug use before sex has been found to be associated with low selfefficacy and depression. 52 95 Drug use in past 3 and past 12 mo Past 3 mo: 9% Past 12 mo: 7% Okall et al 61 Qualitative interviews: thinking drugs are HIV risk factors N/A Park et al 56 Whether sexual intercourse ever took place after using drugs 8.4%
Rebe et al 55 Sex under the influence of drugs ever and in past 6 mo and ever crystal meth 53% ever sex under the influence of drugs (37% ever sex under the influence of crystal meth) Rispel et al 19 Not specified 11.6% sex under the influence of drugs in the preceding 12 mo Sandfort et al 97 Whether drugs or alcohol were used at last sexual encounter (no specific drug question)
41%
Strömdahl et al 80 Not specified 31.4% had sex under influence of drugs Tucker et al 52 Drug use 2 h before sex (yes/no) 19.7%-40.6% † Williams et al 38 Participants in a qualitative study noted that being high on alcohol or drugs increases one's sexual urge and that when high, it is difficult to maintain self-control and to think about condoms when having sex; one man said: "Some MSMs use drugs and alcohol which affect their normal reasoning capacity" 62 (p. 8). Most MSM (72.6%) in another qualitative study 61 thought that drug use was a risk factor for HIV. In another study, 80% of drug-injecting MSM believed that they were at risk for HIV, but only 41% thought this was from injecting drugs. 76 In a qualitative study among substance-using MSM, it was found that when men were high, they did not think about condoms and safe sex or were happy to forgo condom use. 37 In this study, drug use also influenced risky sexual behavior in the form of having sex with strangers, participating in "orgies" without condoms, having multiple partners, engaging in prolonged sex sessions, and having unprotected sex to acquire drugs. Drugs also affected the kind of sex men were willing to partake in (for instance, men said they did not to engage in anal sex when sober). 36 One study 52 reported that men who used drugs 2 hours before sex were more likely to report unprotected anal sex than men who did not (AOR: 3.2; 95% CI: 1.53 to 6.70). One explanation for this could be that under the influence of drugs, there is less communication about one's serostatus, 53 as noted earlier regarding alcohol use.
Drug Use and HIV Infection
A few studies that assessed drug use also reported its association with HIV infection. The findings suggest that the type of drug and the way it was used mattered, as well as whether HIV prevalence or incidence was the outcome.
Lane et al 24 reported an respondent driven sampling (RDS)-adjusted HIV prevalence of 28.3% and 13.7% for 2 sites in South Africa but concluded that in bivariate analysis, cannabis use was not significantly related to HIV prevalence in either sample. In another study, Lane et al 23 found a negative association between cannabis use in the past 6 months and HIV infection: the prevalence among men who smoked cannabis was 10.5% compared with 14.1% among men who did not smoke (P , 0.01). In a study among male sex workers, 65 current cannabis use was associated with lower odds of HIV prevalence (AOR: 0.40; CI 95%: 0.18 to 0.90, P = 0.051); the overall HIV prevalence among MSM in this study was 40.0%. 65 In a sample of 712 MSM, Vu et al 25 found an HIV prevalence ranging from 11.3% to 34.9% in 3 large Nigerian cities; whereas the factors associated with HIV prevalence varied by city, drug use was not associated with HIV prevalence in any of these cities. Comparing HIV prevalence in MSM with a drug problem to the prevalence in MSM without a drug problem, Sandfort et al, 21 found no difference (29.6% versus 30.2%, respectively, OR: 0.98; 95% CI: 0.53 to 1.83). Hladik et al, 66 who found an HIV prevalence of 13.7% in an RDS-generated sample of 300 MSM in Kampala, Uganda, reported that a history of illicit drug use and injection drug use were surprisingly associated with lower odds for having HIV infection in bivariate analysis (respectively, 4.8% versus 17.1%, OR: 0.14; 95% CI: 0.04 to 0.54, P , 0.01 and 3.1% versus 14.9%, OR: 0.08; 95% CI: 0.01 to 0.60, P , 0.05); in the multivariate analysis, self-reported drug use, regardless of mode of application, continued to be inversely related with HIV seropositivity (OR: 0.15; 95% CI: 0.04 to 0.65, P , 0.01). Baral et al, 68 reported that MSM who had used any noninjectable drug in the past 12 months were less likely to be HIV positive compared with nondrug-using MSM, but in the RDS-weighted multivariate analysis, this relationship was no longer significant. The use of crystal methamphetamine and sex under the influence of drugs were both found to be associated with asymptomatic STIs [OR (95% CI): 1.8 (0.88 to 3.70) and 1.59 (0.77 to 3.29), respectively]. 55 Although only reported by a small proportion of MSM in Mombasa, Kenya, recent intravenous drug use was strongly associated with HIV-1 positivity. 18 The same relationship is reported by Dahoma et al 22 in MSM in Zanzibar, Tanzania: in multivariate analyses, HIV infection was positively associated with injecting drugs in the past 3 months (AOR: 2.4; 95% CI: 1.1 to 5.3; overall HIV prevalence in this sample was 12.3%). Baral et al 63 reported that injecting drug use in the past year (7.7% of 183 MSM) was associated with self-reported HIV infection (OR: 5.1; 95% CI: 1.1 to 22.5, P , 0.05) among MSM in Lesotho. Johnston et al 76 compared injection drug-using MSM with nonusing MSM and found that MSM-IDU were significantly more likely to be infected with HIV (24.7% versus 10.6%; OR: 2.3; 95% CI: 1.4 to 6.5, P , 0.01; respondent driven sampling analysis tool adjusted estimations). One of the few studies in Africa 16 that assessed HIV incidence among MSM did not find a significant relationship with intravenous drug use: incidence among people who did not use intravenous drugs since last visit was 8.5 per 100 PY versus 33.9 per 100 PY among MSM who did (unadjusted IRR: 4.0; 95% CI: 0.5 to 34.7, P = 0.20).
DISCUSSION
Summary of Major Findings
This is the first systematic review of the state of research on substance use and HIV risk and infection among MSM in Africa. We examined 3 major areas: (1) the type of questions or tools that have been used to assess alcohol or drug use; (2) the frequency of alcohol and drug use; and (3) the relationship of alcohol and drug use with sexual risk and HIV infection. Most of the 68 studies identified for inclusion in this review were conducted in Sub-Saharan African countries where Christianity is the predominant religion.
The 68 studies that included assessments of substance use covered a range of research aims. Very few of these studies had substance use as their primary focus, partly explaining the fact that assessment of substance use was not always specified. Standardized measures, such as the AUDIT or the DAST-10, were rarely used. None of these studies examined the psychometrics of substance use measures.
The frequency of alcohol and drug use varied across studies. Some studies reported substantial proportions of MSM engaging in hazardous drinking, whereas in other studies alcohol use was comparatively lower, probably reflecting general geographic and cultural differences between African countries. 11 The frequency of drug use varied as well, with relatively high levels of use of cannabis compared with other drugs. One study commented that substance use among MSM was primarily limited to the use of alcohol, 24 other studies stated that drug use was relatively rare. 16, 45 Several studies explored and generally corroborated the positive association between the use of alcohol or drugs and engagement in HIV risk behaviors. This is consistent with other studies, conducted in Africa among populations in general [8] [9] [10] [11] and in non-African-based studies. [1] [2] [3] [4] In addition, studies reported associations between substance use and various other risk factors for HIV infection, including violence and transactional sex. Inconsistent with other studies, though, very few of the reviewed studies found an association between substance use and HIV infection.
Discussion of Findings
Patterns of substance use among MSM across African countries are heterogeneous. Undoubtedly, there are differences within countries as well, although our review did not focus on these. It is difficult to make generalizations about substance use among MSM in Africa because of the variety in assessment strategies, the limitations of self-report, and the lack of generalizability within studies. It is difficult to determine whether the frequency of substance use among MSM in Africa is high or low compared with men in Africa in general or to MSM in Western settings. It seems, however, that the frequency of alcohol use, whether or not in association with sexual activity, is relatively high. Authors observed this regarding MSM in Botswana, 72 Mozambique, 49 Rwanda, 45 South Africa, 30 and Uganda. 31 Although the prevalence of substance use in MSM varied across countries, comparisons with rates provided by the WHO for the male population in various African countries 82 strongly indicate that within countries, alcohol use is more prevalent among MSM. The frequent use of alcohol among MSM in SubSaharan Africa suggests that alcohol use is a serious problem that requires preventive attention in its own right. 49 Compared with other drugs, there was a high prevalence of cannabis use among African MSM, which reflects the situation in the world in general. 83 The prevalence of reported cannabis use is also variable, with remarkably high levels in some of the reviewed studies, for instance among MSM in Botswana, 39 Rwanda, 45 and South Africa, 30 in comparison to the best estimate of 7.5% presented by the United Nations Office on Drugs and Crime (UNODC) 83 for Africa in general. Injection drug use is low across Africa compared with other parts of the world-the best estimate of the proportion of people in Africa who inject drugs presented by the UNODC 83 is 0.17% compared with 0.68% in Europe and 0.66% in North America-however, some of the studies reviewed here reported a relatively high prevalence of IDU, particularly in Malawi, 77 Namibia, 77 Nigeria, 75 and Tanzania. 22 The kinds of drugs used and frequency of use should also be understood in relation to their availability.
Associations between substance use and sexual risk practices have been frequently observed in studies in the general population. The importance of the relationship between these 2 behaviors is underscored by the high prevalence of sex under the influence of substance use observed among SubSaharan African MSM. As noted, drug use was viewed as a "sensitive topic" in some studies; therefore, the associations that were observed in the reviewed studies likely underestimate the severity of the problem, as substance use is likely to be underreported. Many men report having sex under the influence of alcohol or drugs although in several studies men seemed to be aware of the increased risk of having sex under the influence of drugs. Greater quantities of substance use are associated with greater sexual risk among people in SubSaharan Africa, generally; whether this is the case among MSM is not clear from the research reviewed here. 10 Substance use was reported to facilitate social and sexual interactions, reinforce sexual desire, induce sexual disinhibition, reduce self-efficacy, and lead to poor decisionmaking. The overall impact of substance use on sexual interactions between men seemed similar to what is reported about such interactions between men and women. Some reasons that substance use might be relatively more salient to MSM is that it can be used to reduce pain associated with being the receptive partner in anal sex, to help overcome the stigma that is often associated with same-sex sexuality, or because drinking establishments are often one of the few possible locations for MSM to meet sexual partners. Substance use might also be associated with sexual risk factors that are more specific to MSM, such as multiple partnerships, sex in a public venue, group sex, transactional sex, sexual coercion, symptoms of rectal trauma, and STI symptoms. There also seem to be additional motivations to use substances that are specific to MSM, such as coping with mental stress resulting from sexual orientation-related bias. The fact that substance use did not always lead to condomless sex suggests that there are protective strategies that might work even when under the influence.
With one exception, we found the literature that did not support a relationship between alcohol use and HIV infection among African MSM. This deviates from what is found in studies among general populations in Sub-Saharan Africa. In a meta-analysis of African studies, Woolf-King et al 11 reported a pooled OR of 1.61 (95% CI: 1.44 to 1.80) for the association between alcohol use and HIV infection, with a dose-response relationship. However, most of the studies included in this meta-analysis had cross-sectional designs so it is not possible to determine causality. It is possible that alcohol consumption is an indicator of a lifestyle characterized by a strong concentration of other risk factors including transactional sex and sexual violence. [84] [85] [86] These characteristics seem to separate persons with HIV infection more sharply from the population in general, whereas among MSM alcohol use is less strongly associated with these other risk factors in the studies we reviewed. Furthermore, the temporality of alcohol use and HIV infection is difficult to ascertain as excessive drinking may lead to engagement in risky sex resulting in HIV infection, HIVpositive persons might also drink excessively to cope with their infection, including multiple partnerships, STI symptoms, and experiences of coerced sex with other men. It is likely, though, that alcohol consumption preceded HIV infection.
Given a relative consensus that there is a relationship between substance use and HIV risk among MSM in Africa, it is surprising that we found no interventions in our review of the literature that focused on substance use for HIV risk reduction (one manuscript 38 described intervention results but did not include details about the intervention), although there are few tested alcohol interventions in Sub-Saharan Africa in general. 8 
Implications for Research and Prevention
Although this review suggests that there is ample evidence that substance use-alcohol use in particular-is pervasive among MSM in Sub-Saharan Africa, and is associated with increased risk behaviors, the understanding of this association has serious limitations. There is a paucity of information on psychosocial and contextual factors associated with increased substance use, specific to this population. The understanding of how and among whom substance use is affecting HIV transmission is still limited. A few studies noted associations with histories of child sexual abuse, internalized stigma, homophobic environments, but data on these issues among MSM in the African context are limited. These limitations are due to the lack of studies with a primary focus on substance use and HIV, the suboptimal assessment of substance use, the likely underreporting of certain types and modalities of drug use, but also the paucity of research among MSM populations in general. Our findings suggest the need for an increased focus on substance use among African MSM, with an emphasis on using validated and more objective measures, such as computer-assisted selfinterviewing, to reduce underreporting and to get a better understanding of the extent of the problem.
Various authors 30, 71 argued that substance use among African MSM should be understood as reflecting underlying motivational, interpersonal, or situational dynamics associated with HIV risk, and should be studied as such, taking into account the specific cultural context of substance use. [87] [88] [89] [90] We agree that such an understanding is needed to develop effective prevention strategies tailored to this population. Although there are few indications of what such prevention efforts should look like, there is a convincing rationale for substance use-related HIV prevention addressing African MSM. 30, 31, 39, 49 For such interventions to be effective, they should not only do more than promote condom use while under the influence but also address factors that are likely to moderate or mediate the relationship between substance use and HIV risk behaviors, and the underlying psychosocial and contextual risk factors for substance use. This review offers evidence to guide the formative work that needs to be done to tease out what effective intervention components might look like.
It has been argued that Africa may be on the threshold of a significant escalation in rates of substance use, particularly regarding alcohol consumption and alcohol-related morbidity and mortality. 91, 92 Our review suggests that if this is the case, the problem is likely to be exacerbated among MSM. There is an urgent need for interventions, based on an in-depth understanding of both alcohol and drug use practices and their relation to sexual risk that are tailored to this critical population.
